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SY Ȳ

m = 100 GeV ms̃ = 100 GeV

λ = 0.2 ms,a = 91 GeV

mY = 1000 GeV Γs,a = 2× 10−7 GeV

m̃D = 300 GeV m̃L = 200 GeV Brs,a→γγ = 4× 10−3

Mmess = 100 TeV

TABLE II. A benchmark point for the SY Ȳ model.

SYȲ

This scenario involves two more chiral supermultiplets Y and Ȳ in the 5 and 5̄ of

SU(5)GUT . We consider a superpotential:

W =
m

2
S2 + λSY Ȳ + mY Y Ȳ . (2)

Here mY and m are supersymmetric masses, with mY ∼ TeV and m ∼ 100 GeV. Soft masses

m̃2
D, m̃2

L for the 3 and 2 in Y (and equal ones for Ȳ ) are generated by gauge mediation and

through RG running lead to a negative soft mass-squared for the scalar s
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For m̃D, m̃L ∼ O(1 TeV), this leads to splittings of order 10 GeV or less with reasonable

choices of couplings and scales.

Integrating out Y and Ȳ at one loop yields operators such as λaσµνGaµν s̃ and sGa
µνG

aµν .

These interactions would induce decays of the gluino to singlino plus gluon and of the scalar

s to gluons, as in Fig. 1. Similar operators between S and other SM vector multiplets exist,

which allow decays of neutralinos (charginos) to singlino plus γ/Z (W ) and of s to two γ’s.

A benchmark point is shown in Table II.

Finally we comment that the supersymmetric mass of S could arise dynamically through

retrofitting, which can also be related to the SUSY-breaking scale [11]. Global symmetries

can be arranged to forbid large SUSY breaking for S that would spoil our picture.
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SY Ȳ
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We present a broad class of supersymmetric models that preserve R-parity but lack missing
energy signatures. The key assumptions are a low fundamental SUSY breaking scale and new light
particles with weak-scale supersymmetric masses that feel SUSY breaking only through couplings to
the MSSM. Such particles are nearly-supersymmetric NLSPs, leading to missing ET only from soft
gravitinos. We emphasize that this scenario is natural, lacks artificial tunings to produce a squeezed
spectrum, and is consistent with gauge coupling unification. The resulting collider signals will be
jet-rich events containing false resonances that could resemble signatures of R-parity violation or
of other scenarios like technicolor. We discuss several concrete examples of the general idea, and
emphasize γjj resonances and very large numbers of b-jets as two possible discovery modes.

Introduction. The Large Hadron Collider (LHC) has
embarked on a broad campaign to discover weak scale
supersymmetry (SUSY). Many SUSY (see [1] for a re-
view) searches are now underway, hoping to discover en-
ergetic jets, leptons, and/or photons produced by the de-
cays of superpartners. A common feature of most SUSY
searches [2–5] is that they demand a large amount of
missing transverse energy as a strategy to reduce Stan-
dard Model (SM) backgrounds. This approach is moti-
vated by R-parity, which, if preserved, implies that the
lightest superpartner (LSP) is stable and contributes to
missing energy. In this paper, we introduce a new class of
SUSY models that preserve R-parity, yet lack missing en-
ergy signatures. These models of Stealth Supersymmetry
will be missed by standard SUSY searches.

Even when R-parity is preserved, the lightest SM (‘vis-
ible’ sector) superpartner (LVSP) can decay, as long as
there is a lighter state that is charged under R-parity.
This occurs, for example, when SUSY is broken at a low
scale (as in gauge mediated breaking, reviewed by [6]),
and the LVSP can decay to a gravitino, which is stable
and contributes to missing energy. Here, we consider the
additional possibility that there exists a new hidden sec-
tor of particles at the weak scale, but lighter than the
LVSP. If SUSY is broken at a low scale, it is natural for
the hidden sector to have a spectrum that is approxi-
mately supersymmetric, with a small amount of SUSY
breaking first introduced by interactions with SM fields.

The generic situation described above is all that is re-
quired to suppress missing energy in SUSY cascades. The
LVSP can decay into a hidden sector field, X̃, which we
take to be fermionic, and heavier than its scalar super-
partner, X. Then, X̃ decays to a stable gravitino and its
superpartner, X̃ → G̃X, and X, which is even under R-
parity, can decay back to SM states like jets, X → jj. Be-
cause the spectrum in the hidden sector is approximately
supersymmetric, the mass splitting is small within the X
supermultiplet, mX̃ −mX # mX̃ . Therefore, there is no

phase space for the gravitino to carry momentum: the
resulting gravitino is soft and missing energy is greatly
reduced. We illustrate the spectrum, and decay path,
in figure 1. We emphasize that this scenario requires no
special tuning of masses: the approximate degeneracy
between X and X̃ is enforced by a symmetry: supersym-
metry!
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FIG. 1. An example spectrum and decay chain for Stealth
SUSY with gluino LVSP.

A hidden sector may therefore eliminate missing en-
ergy, making the SUSY searches ineffective at the LHC.
Moreover, the LEP and Tevatron limits on supersym-
metry mostly rely on missing energy, and do not apply
to these models. This raises the interesting possibility
of hidden SUSY: superpartners may be light enough to
have been produced copiously at LEP and the Tevatron,
yet missed, because their decays do not produce miss-
ing energy. Our proposal is morally similar, but more far
reaching, than the idea that the higgs boson may be light,
but hidden from LEP by exotic decay modes (see the ref-
erences within [7], and more recently [8, 9]). It also has a
great deal in common with SUSY models containing Hid-
den Valleys [10], though in previous discussions $ET has
been suppressed by longer decay chains, rather than su-
persymmetric degenerate states. Fortunately, there are a
number of experimental handles that can be used to dis-
cover stealth supersymmetry. Possible discovery modes

FIG. 1. An example spectrum and decay chain for Stealth SUSY with gluino LVSP.

cascade, if its mass fits in the small available phase space: we can generalize to X̃ → ÑX for

a variety of light neutral fermions Ñ . Because gravitino couplings are 1/F -suppressed, such

decays are often preferred if available. Then, we need not assume low-scale SUSY breaking;

gravity mediation can also give rise to this scenario, if a suppressed SUSY-breaking splitting

between X̃ and X is natural. This calls for sequestering, an idea that already plays a key

role in such scenarios as anomaly mediation [4].

A hidden sector may therefore eliminate missing energy, making the SUSY searches inef-

fective at the LHC. Moreover, the LEP and Tevatron limits on supersymmetry mostly rely

on missing energy, and do not apply to these models. This raises the interesting possibility

of hidden SUSY: superpartners may be light enough to have been produced copiously at

LEP and the Tevatron, yet missed, because their decays do not produce missing energy.

Our proposal is morally similar, but more far reaching, than the idea that the higgs boson

may be light, but hidden from LEP by exotic decay modes (see the references within [5],

and more recently [6]). It also has a great deal in common with SUSY models containing

Hidden Valleys [7], though in previous discussions "ET has been suppressed by longer decay

chains, rather than supersymmetric degenerate states. Fortunately, there are a number of

experimental handles that can be used to discover stealth supersymmetry. Possible discovery

modes that we emphasize in this paper include highly displaced vertices, triple resonances

such as γjj, and the presence of a very large number of b-jets.
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on g̃g̃ production with g̃ → gs̃, s→ gg in Fig. 3.
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FIG. 3. At left: Missing transverse energy (MET) in a SUSY scenario with gluino decaying to

bino (g̃ → qq̄χ̃0
1) compared to a decay chain g̃ → g(s̃ → G̃(s → gg)) as in Fig. 1. The curves are

labeled by mass splitting. At right: estimated exclusion contours using refs. [2]. The region above

the curves is excluded. The curves are labeled by singlino mass and begin where mg̃ > ms̃.

DETECTING STEALTH SUSY

While standard missing ET searches overlook stealth SUSY, a variety of experimental

handles exist. The small width (Eq. 4) gives rise to displacements of millimeters, centime-

ters, or more in stealth SUSY events. High multiplicity final states can also be an interesting

general search strategy [17]. Other signatures are more model-dependent. In the SHuHd

model, s dominantly decays to bb̄, so that most events will include at least four b’s. Because

the singlino mixes with higgsinos, other decays like B̃ → s̃h(→ bb̄) can occur to produce

more b’s. In fact, a chain g̃ → b̃→ B̃ → s̃ can produce as many as 12 b’s in a single event!

The displaced vertex and b-jet signatures of stealth SUSY resemble aspects of Hidden Val-

ley phenomenology [18]. In the SY Ȳ model, the colored Y fields may decay only through

GUT-suppressed operators, opening the possibility of long-lived, R-hadron-like phenomenol-

ogy [19]. The uncolored fields in Y could be a candidate for dark matter, if direct detection

through a Z is forbidden by an inelastic splitting [20].
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Search at CDF and CMS motivated by RPV on resonance of 3 jets also applies 
here! 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We present a broad class of supersymmetric models that preserve R-parity but lack missing
energy signatures. The key assumptions are a low fundamental SUSY breaking scale and new light
particles with weak-scale supersymmetric masses that feel SUSY breaking only through couplings to
the MSSM. Such particles are nearly-supersymmetric NLSPs, leading to missing ET only from soft
gravitinos. We emphasize that this scenario is natural, lacks artificial tunings to produce a squeezed
spectrum, and is consistent with gauge coupling unification. The resulting collider signals will be
jet-rich events containing false resonances that could resemble signatures of R-parity violation or
of other scenarios like technicolor. We discuss several concrete examples of the general idea, and
emphasize γjj resonances and very large numbers of b-jets as two possible discovery modes.

Introduction. The Large Hadron Collider (LHC) has
embarked on a broad campaign to discover weak scale
supersymmetry (SUSY). Many SUSY (see [1] for a re-
view) searches are now underway, hoping to discover en-
ergetic jets, leptons, and/or photons produced by the de-
cays of superpartners. A common feature of most SUSY
searches [2–5] is that they demand a large amount of
missing transverse energy as a strategy to reduce Stan-
dard Model (SM) backgrounds. This approach is moti-
vated by R-parity, which, if preserved, implies that the
lightest superpartner (LSP) is stable and contributes to
missing energy. In this paper, we introduce a new class of
SUSY models that preserve R-parity, yet lack missing en-
ergy signatures. These models of Stealth Supersymmetry
will be missed by standard SUSY searches.

Even when R-parity is preserved, the lightest SM (‘vis-
ible’ sector) superpartner (LVSP) can decay, as long as
there is a lighter state that is charged under R-parity.
This occurs, for example, when SUSY is broken at a low
scale (as in gauge mediated breaking, reviewed by [6]),
and the LVSP can decay to a gravitino, which is stable
and contributes to missing energy. Here, we consider the
additional possibility that there exists a new hidden sec-
tor of particles at the weak scale, but lighter than the
LVSP. If SUSY is broken at a low scale, it is natural for
the hidden sector to have a spectrum that is approxi-
mately supersymmetric, with a small amount of SUSY
breaking first introduced by interactions with SM fields.

The generic situation described above is all that is re-
quired to suppress missing energy in SUSY cascades. The
LVSP can decay into a hidden sector field, X̃, which we
take to be fermionic, and heavier than its scalar super-
partner, X. Then, X̃ decays to a stable gravitino and its
superpartner, X̃ → G̃X, and X, which is even under R-
parity, can decay back to SM states like jets, X → jj. Be-
cause the spectrum in the hidden sector is approximately
supersymmetric, the mass splitting is small within the X
supermultiplet, mX̃ −mX # mX̃ . Therefore, there is no

phase space for the gravitino to carry momentum: the
resulting gravitino is soft and missing energy is greatly
reduced. We illustrate the spectrum, and decay path,
in figure 1. We emphasize that this scenario requires no
special tuning of masses: the approximate degeneracy
between X and X̃ is enforced by a symmetry: supersym-
metry!
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FIG. 1. An example spectrum and decay chain for Stealth
SUSY with gluino LVSP.

A hidden sector may therefore eliminate missing en-
ergy, making the SUSY searches ineffective at the LHC.
Moreover, the LEP and Tevatron limits on supersym-
metry mostly rely on missing energy, and do not apply
to these models. This raises the interesting possibility
of hidden SUSY: superpartners may be light enough to
have been produced copiously at LEP and the Tevatron,
yet missed, because their decays do not produce miss-
ing energy. Our proposal is morally similar, but more far
reaching, than the idea that the higgs boson may be light,
but hidden from LEP by exotic decay modes (see the ref-
erences within [7], and more recently [8, 9]). It also has a
great deal in common with SUSY models containing Hid-
den Valleys [10], though in previous discussions $ET has
been suppressed by longer decay chains, rather than su-
persymmetric degenerate states. Fortunately, there are a
number of experimental handles that can be used to dis-
cover stealth supersymmetry. Possible discovery modes

FIG. 1. An example spectrum and decay chain for Stealth SUSY with gluino LVSP.

cascade, if its mass fits in the small available phase space: we can generalize to X̃ → ÑX for
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gravity mediation can also give rise to this scenario, if a suppressed SUSY-breaking splitting

between X̃ and X is natural. This calls for sequestering, an idea that already plays a key

role in such scenarios as anomaly mediation [4].
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3 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We present a broad class of supersymmetric models that preserve R-parity but lack missing energy
signatures. These models have new light particles with weak-scale supersymmetric masses that feel
SUSY breaking only through couplings to the MSSM. The simplest scenario has low-scale SUSY
breaking, with nearly-supersymmetric NLSPs leading to missing ET only from soft gravitinos. We
emphasize that this scenario is natural, lacks artificial tunings to produce a squeezed spectrum,
and is consistent with gauge coupling unification. The resulting collider signals will be jet-rich
events containing false resonances that could resemble signatures of R-parity violation or of other
scenarios like technicolor. We discuss several concrete examples of the general idea, and emphasize
γjj resonances and very large numbers of b-jets as two possible discovery modes.

Introduction. The Large Hadron Collider (LHC) has
embarked on a broad campaign to discover weak scale
supersymmetry (SUSY). Many SUSY (see [1] for a re-
view) searches are now underway, hoping to discover en-
ergetic jets, leptons, and/or photons produced by the de-
cays of superpartners. A common feature of most SUSY
searches [2–5] is that they demand a large amount of
missing transverse energy as a strategy to reduce Stan-
dard Model (SM) backgrounds. This approach is moti-
vated by R-parity, which, if preserved, implies that the
lightest superpartner (LSP) is stable and contributes to
missing energy. In this paper, we introduce a new class of
SUSY models that preserve R-parity, yet lack missing en-
ergy signatures. These models of Stealth Supersymmetry
will be missed by standard SUSY searches.

Even when R-parity is preserved, the lightest SM (‘vis-
ible’ sector) superpartner (LVSP) can decay, as long as
there is a lighter state that is charged under R-parity.
This occurs, for example, when SUSY is broken at a low
scale (as in gauge mediated breaking, reviewed by [6]),
and the LVSP can decay to a gravitino, which is stable
and contributes to missing energy. Here, we consider the
additional possibility that there exists a new hidden sec-
tor of particles at the weak scale, but lighter than the
LVSP. If SUSY is broken at a low scale, it is natural for
the hidden sector to have a spectrum that is approxi-
mately supersymmetric, with a small amount of SUSY
breaking first introduced by interactions with SM fields.

The generic situation described above is all that is re-
quired to suppress missing energy in SUSY cascades. The
LVSP can decay into a hidden sector field, X̃, which we
take to be fermionic, and heavier than its scalar super-
partner, X. Then, X̃ decays to a stable gravitino and its
superpartner, X̃ → G̃X, and X, which is even under R-
parity, can decay back to SM states like jets, X → jj. Be-
cause the spectrum in the hidden sector is approximately
supersymmetric, the mass splitting is small within the X
supermultiplet, mX̃ −mX # mX̃ . Therefore, there is no
phase space for the gravitino to carry momentum: the
resulting gravitino is soft and missing energy is greatly

reduced. We illustrate the spectrum, and decay path,
in figure 1. We emphasize that this scenario requires no
special tuning of masses. The approximate degeneracy
between X and X̃ is enforced by a symmetry: supersym-
metry!
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FIG. 1. An example spectrum and decay chain for Stealth
SUSY with gluino LVSP.

Two assumptions can be relaxed. First, a fermion
other than the gravitino can end the cascade, if its mass
fits in the small available phase space: we can general-
ize to X̃ → ÑX for a variety of light neutral fermions
Ñ . Because gravitino couplings are 1/F -suppressed, such
decays are often preferred if available. Then, we need
not assume low-scale SUSY breaking; gravity mediation
can also give rise to this scenario, if a suppressed SUSY-
breaking splitting between X̃ and X is natural. This calls
for sequestering, an idea that already plays a key role in
such scenarios as anomaly and gaugino mediation [7].

A hidden sector may therefore eliminate missing en-
ergy, making the SUSY searches ineffective at the LHC.
Moreover, the LEP and Tevatron limits on supersym-
metry mostly rely on missing energy, and do not apply
to these models. This raises the interesting possibility
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